shown in the condition recently, however, and examples are being reported with increasing frequency. Barclay (1945) , Schefrin and Shechtman (1945) , Waters (1946) , and Landolt (1948) landolt (1948) that there were three forms of congenital thrombocytopenia; one associated with maternal purpura, one in which there was no maternal disorder, and a third type in which there was congenital hypoplasia of the bone marrow. It must be pointed out that purpura is not a disease entity, but a sign of a bleeding tendency, which may be due to platelet deficiency, capillary disorder, or a defect in blood coagulation. A haemorrhagic state associated with thrombocytopenia is the condition primarily under discussion in this paper.
Case Report Case 1. Baby D. (a boy), was born spontaneously at full term on September 27, 1949 (weight 7 lb. 10 oz.).
At birth the baby was in good geneal condition, but
The cases mentioned by de Lingen (1828) . de Saussure, Townsend, and Charbestone (1935) , Potter (1945) , Rushmore (1925) . and Siegler (1934) . were discarded because in these evidence was insufficient even for a provisional diagnosis to be made. Ekven cases bave been included in which no infant plateklt count was reported but in which other evidence was sufficient for their classification in this series. petechiae were seen scattered on the trunk. The spleen was not palpable and the liver not enlarged. Examination revealed nothing else of note. No further crops of petechiae occurred.
On September 28 the original petechiae seemed larger, but were not increased in number. Blood findings were Hb. 155°o and platelets 130,000 per c.mm. The baby fixed readily on the breast and continued to feed well till the fourteenth day when artificial feding began. Vitamin K was given on two occasions, but no blood transfusion. On September 29 jaundice developed and lasted for four days. On September 30 the platelet count was 85,000 per c-mm. Progress was satisfactory apart from the development of thrush, which was treated with gentian violet. Further blood examinations gave the following results.
October The child left hospital on October 16, 1949, and when last seen at the sixth week was thriving well.
The mother was primiparous, aged 20 years, and labour lasted 50 hours. She was suffering from idiopathic thrombocytopenic purpura, and had been observed in hospital throughout the later part of her pregnancy.
ARCHIVES OF DISEASE IN CHILDHOOD
No abnormal degree of jaundice was noted. She fixed readily. and was breast-fed until admission, but had lost 5 lb. in weight. She had not vomited, but she was constipated. Twenty-four hours before admission a small, blue-red area was noticed on the anterior abdominal wall and a similar area appeared on the right arm. The former increased rapidly in size. There were no other bleeding manifestations.
The November 24, platelets 10,000 per c.mm. Tibial marrow puncture gave same result as previously; capillary resistance had fallen but was within the lower limit of normality.
November 27, platelets 15,000 per c.mm.
The child was discharged home on November 27, 1950, and was thriving well.
The mother, aged 30, was multiparous. Her four previous children, all girls, aged 8, 6, 4, 1 i, were all alive and well, and all births were normal. Three weeks after the birth of the fourth child, she developed, for the first time, petechial rashes and spontaneous bruising. There was no family history of bleeding disease. Full investigation at this time led to a firm diagnosis of idiopathic thrombocytopenic purpura. During the following 18 months, the mother was seen regularly as an out-patient. Her general health renained good, and bleeding manifestations were slight, consisting only of occasional crops of petechiae and bruising. Menstrual loss was not excessive. She There was thus no significant fall in the platelet count while the milk was being given.
DEscussion
The three cases reported above illustrate different syndromes arising from thrombocytopenia. In cases 1 and 3 the mother was known to be suffering from idiopahic thrombocytopenic purpura, the manifestations in the infants were present at or soon after birth, were mild and transient, and the condition resolved spontaneously. In case 2 there was no family history of bleeding disease, the mother's blood findings were normal, the manifestations of the disease in the child did not appear until the third week of life, and the condition proved rapidly fatal. Table 4 it is evident that the female infant was more commonly affected than the male in a proportion of 10:7 in those cases in which the diagnosis in the mother was certain, while if the whole group is included, a similar proportion is maintained. No female child died in this group, if the fatal case in which the sex is unknown is excepted. Three of the male infants in this group died. All four deaths occurred in infants of the 13 mothers who are stated to have had active manifestations of idiopathic thrombocytopenic purpura during bregnancy, while no deaths occurred in the children born of the four mothers known to have the disease, but who were not purpuric during pregnancy. Haemorrhagic manifestations appeared within the first 24 hours of life in 17 infants (89 %), and in 11 of these the purpura was noted at birth.
The ratio of females to males in this series is about 3:2, which may be compared with a ratio 4:3 in adults and older children (Wintrobe, Hanrahan, and Thomas, 1937) . It must be noted that while more females were affected, all the infants who died or were stillborn were male. The severity of the disease in the child seems related to that in the mother. It has been shown by Robson and Davidson (1950) that the heaviest infant mortality in this type of thrombocytopenia is found in the children of women suffering so severely from the disease that splenectomy had failed to control it. In the present study, the lowest mortality occurred among infants born of mothers who, while thrombocytopenic, showed no outward manifestations of the disease during pregnancy. On the other hand, there are several instances on record of normal infants born of mothers suffering from the disease. The similarity as regards sex incidence, mortality, and onset between the accepted and the doubtful cases (Tables 1 and 4) suggests that the majority of the latter were in fact classified correctly in the group of infants born of mothers with idiopathic thrombocytopenic purpura.
B. Secondary Purpwa in the Mother. Fourteen cases have been assigned to this group, in which a definite aetiological factor was present to cause purpura in the mother, and could have been responsible for the purpura in the child. The features of these cases are shown in Table 2 , and salient points have been summari in Table 4 . Of these 14 cases, only four could be unreservedly accepted as examples of a mother with secondary thrombocytopenic purpura giving birth to a thrombocytopenic child. The remaining 10 cases were classified as doubtful, since in three of them (McAlenney and Kristan, 1949; Bayer, 1931 ) the child was thrombocytopenic, but the mothers' platelet counts were not stated; in another two cases (Landolt, 1948; Diehl, 1899) Mosher, 1923; Pettavel, 1911) platelet counts were not given for either mother or child. Aetiological factors responsible for producing purpura in the mothers included rheumatic fever, quinine, syphilis, severe sepsis, and toxaemia of pregnancy. Although the overall mortality among the babies was 57-1 %, it must be noted that no infant deaths occurred among the 'acceptable ' cases, i.e. those in which there were thrombocytopenia in both mother and child. Male infants were more frequently affected in this group of secondary purpuras, in .the ratio of 9:3. Purpuric manifestations appeared within 24 hours of birth in the great majority of cases and the average duration of purpura was 11 days.
The lack of data, which casts some doubt on all but four cases in this group, seriously reduces the amount of information which can be derived from a study of these cases. The principal point of interest is that secondary or symptomatic maternal thrombocytopenia can apparently be transmitted to the child just as the idiopathic variety may be. The features of the disease in the children in the L.A and L.B groups may be tentatively compared (Tables 1, 2 , and 4). There is a suggestion that the secondary type carries a greater mortality than does the idiopathic. This is perhaps to be expected since many of the symptomatic causes carry heavy intrinsic mortality rates. The sex incidence does not show the female preponderance found in the idiopathic group, and there is only slight suggestion of a higher death rate among male babies than among female. The duration of the disease in the Table 3 , and salient features are summarized in Table 4 . Of these 21 cases, the data provided were considered adequate in six instances, and inadequate in the remaining 15. In the six acceptable cases, three were male infants, three were female, and one of the latter died (mortality 17°%. If all the mothers in this group are accepted as being normal, the sex incidence of the purpuric infants is 14 males and seven females, with a total mortality of six (29%), three females and three males. The appearance of purpura within the first 24 hours was recorded in only 66%, and the average duration of the disease was six days.
This group of cases is one of considerable potential interest, and the lack of adequate data in so many instances is all the more unfortunate. If the mothers in this group are accepted as being normal, a comparison between this group and that previously discussed in which the condition appears to be transmitted from the mother might be expected to prove interesting. It may be seen from Table 4 that, as regards overall mortality, onset, duration and manifestations of the disease, there is close similarity between the group of children born of normal mothers and those whose mothers suffered from idiopathic thrombocytopenic purpura (Group L.A). In the latter group, however, there was a striking preponderance of females affected by the disease and a heavy mortality among male babies. These features are not reproduced among the infants born of normal mothers; in these respects they more closely resemble the infants whose mothers had secondary purpura (Group l.B).
Pathgenesis of T1anbocytopenia in the Newborn
A plausible explanation of the cause of thrombocytopenia in the newborn infants of mothers suffering from idiopathic or from secondary thrombocytopenic purpura is that the factor or influence at work in the mother is transmitted to the child. There is some support for this idea. The condition is generally mild and transient in character, spontaneous recovery usually takes place, and the severity of the disease in the child is roughly proportional to the severity in the mother.
It is of some practical importance to note that possibility. An affected mother may give birth to a normal child (Finn, 1944 ). An affected mother may have dissimilar twins, one affected and one not (Goldstein, 1947) . A healthy mother may bear affected children (cases in Group 2), and a healthy mother has been reported as producing dissimilar twins, one affected and one not (Bayer, 1931) . These phenomena are suggestive of a sex-linked genetic disorder, but much more evidence is required. Careful study of the families of sufferers from idiopathic thrombocytopenic purpura and long-term follow-up of cases of congenital thrombocytopenic purpura would seem indicated.
The pathogenesis of the thrombocytopenia arising in infants whose mothers were stated to be normal is less readily explained. The features of such cases bear some resemblance to those whose mothers were suffering from idiopathic thrombocytopenic purpura in regard to total mortality, onset, and duration of the disease, and resemble those whose mothers were suffering from secondary purpura (Group L.B) in regard to sex incidence and sex mortality. It might be suggested that these cases of thrombocytopenia arising de novo in the newborn are of two types, one similar to the idiopathic type in the adult, and the other secondary to some disorder in the child itself. Study of the cases in Group 2 suggests that this might be so. The case reported by Greenwald and Sherman (1929) , both cases of Landolt (1948) , and the second case recorded here all showed congenital abnormalities of various types together with aplasia of the bone marrow. Thrombocytopenia could certainly be considered as secondary in type when it is due to such bone marrow aplasia. Aplasia is not found in the marrow in idiopathic thrombocytopenia in the adult, where the accepted picture is that of a normal or even hyperplastic state. It might be expected that the bone marrow in the infant born of a mother with idiopathic thrombocytopenic purpura would show the same appearance. In the case reported by Morrison and Samwick (1945) Wolbach, 1932) . Pettavel (1911) described a case of congenital purpura in which inclusion bodies were found in the thyroid gland. In his case, the mother is stated to have suffered from purpura, but no indication is given of the type of purpura in either mother or child. Thrombocytopenia resulting from virus infection could certainly be regarded as secondary in type. as in measles or smallpox.
As regards the remainder of the cases of thrombocytopenia in infants whose mothers were stated to be normal, it might be suggested that these were idiopathic, and that there are three possible explanations for the occurrence of such cases. First, the mothers of such children may not in fact have been normal. A woman may suffer from idiopathic thrombocytopenic purpura, but be symptom-free and in remission during pregnancy, and yet give birth to a thrombocytopenic infant (Urbanski and Hutner, 1942; Finn, 1944; Sanford, Leslie, and Crane, 1936) . A single postnatal examination may be insufficient to reveal the presence of the disease.
A second explanation might be that idiopathic thrombocytopenia is a genetic fault, in which the apparently normal mothers (or fathers) are carriers of the condition. There is as yet, however, no direct evidence to support this idea. Thirdly, it may be that these infants are developing the disease known in adults as idiopathic thrombocytopenic purpura at a very early age. This has been reported as occurring in the first year of life (Wintrobe, 1946) . The present theories of the aetiology of idiopathic thrombocytopenic purpura are not incompatible with the disease manifesting itself at such an early age. Many authors believe that the condition is due to over-production by the spleen of a factor which causes arrest of platelet formation by the megakaryocytes (Dameshek and Miller, 1946) , or which gives rise to capillary abnormality (Robson, 1949) . Other writers have adduced evidence of a coagulation defect in this condition (Allen, Bogardus, Jacobson, and Spurr, 1947; Alexander and de Vries, 1949; Quick, 1949) . In the light of these theories, the cases reported by Bayer (1931) are of considerable interest (Table 3 ). This writer studied capillary resistance and blood coagulation in the newborn, and reported 49 cases of haemorrhagic disease, all of which showed capillary fragility. Nine of these cases in addition were markedly thrombocytopenic, and have therefore been included in Group 2, since the mothers were said to be normal. It is interesting to note that five of these cases had melaena, but did not show any skin manifestations of purpura. In the absence of careful blood examination such cases could easily be mistaken for examples of melaena neonatorum due to hypoprothrombinaemia. This might account for the small proportion of cases of melaena neonatorum which do not respond to vitamin K therapy. It seems reasonable to suggest that careful investigation of the relationship between capillary function, platelet levels, and the coagulation mechanism in all types of purpura in the newborn might go far towards elucidating the problem of congenital and neonatal purpura. 
Summary

